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WHAT IS CLAIMED IS: 



1 . A multi stage process for reducing the level of sulfur and in a distillate feedstock 
having a sulfur content greater thin about 3,000 wppm, which process comprises: 

a) reacting said feedstream\in a first hydrodesulfurization stage in the 
presence of a hydrogen-containing treat gas, a portion of which is cascaded 
from the second hydrodesuliurization stage of d) below, said first 
hydrotreating stage containing one or more reaction zones, each reaction 
zone operated at hydrodesulmirizing condition and in the presence of a 
hydrodesulfurization catalysl thereby resulting in a liquid product stream 
having a sulfur content less tman about 1,000 wppm; 

b) passing the liquid productWeam to a separation zone wherein a 
hydrogen-containing product teas stream and a liquid phase product stream 
are produced; 1 

c) passing the liquid phase stream to a second hydrodesulfurization stage; 

d) reacting said liquid phase projduct stream in said second 
hydrodesulfurization stage in thel presence of a hydrogen-containing treat 
gas, said second hydrodesulfurizaiion stage containing one or more reaction 
zones operated at hydrodesulfurization conditions wherein each reaction zone 
contains a bed of hydrotreating catalyst, thereby resulting in a liquid product 
stream having less than about 100 v\ppm sulfur; 
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e) passing the liquid/ product stream of step d) above to a second separation 
zone wherein a hydrogen-containing product gas stream and a liquid phase 
product stream are procmced. 

The process of claim 1 wherein step d) is performed so that the liquid 
product stream contains less thab about 50 wppm sulfur. 

3. The process of claim 1 wherein step d) is performed so that the liquid 
product stream contains less than about 25 wppm sulfur. 

4. The process of claim 1 wherein the catalyst of said first and second 
hydrodesulfurization stages are selected from catalysts comprised of at least one 
Group VI and at least one Group VIII metal on an inorganic refractory support. 

. The process of claim 2 whereni the Group VI metal is selected from Mo and W 
and the Group VIII metal is selected from Ni and Co. 

6. The process of claim 1 wherein at least a portion of the hydrogen-containing 
product gas stream from said Virst separation stage is recycled to said first 
hydrodesulfurization stage. \ 

7. The process of claim 1 where^i all of the hydrogen-containing product gas 
stream from said second separation stage is cascaded to said first 
hydrodesulfurization stage. 
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The process of clakn 8 wherein the rate of introduction of hydrogen contained in 
the treat gas in said seopnd hydrodesulfurization stage is less than or equal to 2 
times the chemical hydrogen consumption in said second hydrodesulfurization 
stage. 

10. The process of claim 1 Wherein said second hydrodesulfurization stage contains 
two or more reaction zones operated at different temperatures wherein at least one 
of said reaction zones is operated at least about 25°C lower in temperature than the 
other reaction zone or zones. 

11. The process of claim 10 wherein said second hydrodesulfurization stage 
contains two or more different reaction zones wherein at least one of said reaction 
zones is operated at least about 50°C\lower in temperature than the other reaction 
zone or zones. 

12. The process of claim 10 wherein the last downstream reaction zone with respect 
to the flow of feedstock is the lower temperature reaction zone. 

13. A distillate fuel product produced by the process of claim 1. 

14. The product of claim 13, wherein the product contains less than about 100 
wppm sulfur, has a T10 point greater than 20^ °C, and having a sulfur level of less 
than about 100 wppm, a total aromatics content of about 15 to 35 wt.%, a 
polynuclear aromatics content of less than about 3 wt.%, and wherein the ratio of 
total aromatics to polynuclear aromatics is grea\er than about 1 1 . 

15. The product of claim 14 wherein the aromatics to PNA ratio is at least about 15. 

16. The process of claim 1 wherein the hydrogen-containing product gas stream 
from the second separation zone is conducted away from the process. 
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J^ /The process of claim 1 v herein at least a portion of the hydrogen-containing 
product gas strearin^ zone is conducted away to the first 

hydrotreating stage. 

8. The process of claimyl wherein the hydrogen-containing treat gas provided to 
the second hydrodesulfurization stage is a once-through treat gas. 

19. The process of claim 1 further comprising combining at least a portion of the 
liquid phase stream of step (e) with at least one of (i) one or more lubricity aid, (ii) 
one or more viscosity modifier, (iii) one or more antioxidant, (iv) one or more 
cetane improver, (v) one or more dispersant, (vi) one or more cold flow improver, 
(vii) one or more metals deactiAtor, (viii) one or more corrosion inhibitor, (ix) one 
or more detergent, and (x) one oi\ more distillate or upgraded distillate. 



